Oxytocin activates the inositol-phospholipid-protein kinase-C system and stimulates prostaglandin production in human amnion cells.
It has been postulated that fetal hormonal signals act upon amnion to trigger labor via prostaglandin (PG) production. Human amnion epithelial cell cultures were established to test the effects of potential activators of the inositol phospholipid-protein kinase-C effector system on intracellular inositol phosphate turnover, intracellular free calcium ([ Ca2+]i), and PGE2 production. Oxytocin provoked 3-, 2.5-, and 4-fold increases in inositol triphosphate, inositol bisphosphate, and inositol monophosphate, respectively. [Ca2+]i, measured with the fluorescent dye fura-2, was stimulated by oxytocin and vasopressin (oxytocin greater than vasopressin) in a dose-dependent manner. The [Ca2+]i transient produced by oxytocin reached a peak in 15 sec, followed by a slow return to baseline over 10 min. Preincubation with phorbol 12-myristate-13 acetate (PMA) markedly blunted the oxytocin-induced transient. No [Ca2+]i transient was seen with leukotrienes, PG, serotonin, angiotensin, or alpha- or beta-adrenergic agents. PGE2 production increased 30- to 50-fold with phospholipase-C and PMA, and 10-fold with the calcium ionophore A23187. Oxytocin and vasopressin produced 10- and 3-fold PGE2 increases, respectively. Increased PGE2 production induced by PMA, oxytocin, and A23187 was first seen after 8 hr of incubation and reached maximal levels at 24 h. Minimal PGE2 stimulation occurred with agents that produced no [Ca2+]i transient. Direct activators of the inositol phospholipid-protein kinase-C system in human amnion induce large increases in PGE2 in human amnion cells. Oxytocin and vasopressin are hormonal activators of this system in these cells, as demonstrated by their effects on inositol phosphate turnover and [Ca2+]i. These hormones also increase PGE2 production and may influence labor by stimulating PGE2 production in amnion through the inositol phospholipid-protein kinase-C system.